Two isolated teeth, a dorsal vertebra, fragments of a humerus and femur, a fragmentary pubic "boot" and part of an ischium shaft, identified here as belonging to a large predatory archosaur were discovered in the Upper Triassic site at Marciszów near Zawiercie (southern Poland). Comparisons of the new fossils from Marciszów with the dorsal vertebrae, pubic "boot", ischium and femur of the theropod-like Smok wawelski from Lisowice (Silesia) reveal that the two taxa are very similar. Nevertheless, due to the lack of more diagnostic elements (e.g., braincase or cranial elements), we prefer to consider all described specimens from Marciszów as Smok sp. Smok sp. shares a low mound-like, anterior trochanter with trochanteric shelf on the femur, a massive pubic "boot" with a distinct depression (= bevelled area), and a transversely lenticular ischium shaft in cross-section with S. wawelski. Some observed characters of the dorsal vertebra (e.g., lack of some lamina, shape and position of zygapophyses), however, are different from S. wawelski and may also suggest that the new findings represent a second species of the genus in the Upper Triassic of Poland. The discovery of Smok sp. at Marciszów is significant because it is the second example of the co-occurrence of this genus with: (i) bones of a large dicynodont; and (ii) record of gnawed tetrapod bones. The discovery of Smok sp. and the lack of significant morphologic divergence from S. wawelski suggest that this taxon is the only large-bodied predator currently known from the Upper Triassic of Poland. This new evidence expands the record of the genus and contributes, in some measure, to our knowledge of the stratigraphical distribution of large predatory archosaurs from the Polish Upper Triassic bone-bearing levels.
Introduction
During the Late Triassic two groups of archosaurs, crocodile-line representatives called "rauisuchians" and theropod dinosaurs, filled the large-bodied predator niche in terrestrial ecosystems of Pangea (e.g., Gower 2000; Brusatte et al. 2010; Nesbitt et al. 2013) . Two well-known Late Triassic tetrapod faunas from Poland demonstrate that these animals were relatively rare in their ecosystems of the region (e.g., Dzik and Sulej 2007; Dzik et al. 2008) . Recent findings have revealed a range of size, dietary, and body plan diversity in the Middle-Late Triassic predatory archosaurs (e.g., Nesbitt 2003 Nesbitt , 2011 Nesbitt et al. 2013; Zanno et al. 2015) , including several forms strikingly convergent with dinosaurs Nesbitt 2007) . Therefore, such discoveries of dinosaur-like predatory archosaurs still arouse interest.
Especially, findings of large isolated teeth of predators are not so rare as cranial or postcranial bones. Many discoveries of isolated large serrated teeth are also known from the Middle-Upper Triassic deposits of southern Poland (Kuhn 1965; Surmik and Brachaniec 2013; Skawiński et al. 2017) and among them is one of the first published remains of an archosaur from Triassic of Poland ("Megalosaurus" cloacinus Quenstedt, 1858) which represents a well-serrated and mediolaterally compressed large predator tooth (Roemer 1870: pl. 15: 5; see also Skawiński et al. 2017) .
Vertebrate remains from the Upper Triassic of southern Poland have been known since the 19 th century. During the last 20 years, this area has yielded new palaeontological sites with mass accumulation of fossil plants and animals (e.g., Dzik 2001; Dzik and Sulej 2007; Dzik et al. 2008; Sulej et al. 2011a Sulej et al. , b, 2012 Niedźwiedzki et al. 2014 ). Most of the vertebrate fossils are attributed to typical Triassic tetrapods and are represented mainly by isolated bones and fragmentary preserved skeletons of temnospondyls, archosaurs and dicynodonts. The largest known predator from the Late Triassic faunas of Poland is the theropod-like archosaur Smok wawelski Niedźwiedzki, Sulej, and Dzik, 2012 . Numerous bones (of at least three individuals) of this taxon are known from the Upper Triassic strata of the Lipie Śląskie clay-pit at Lisowice (Dzik et al. 2008; Niedźwiedzki et al. 2012; Niedźwiedzki 2013) .
Between 2009 and 2012, the Museum of Earth Sciences, Faculty of Earth Sciences, University of Silesia (Sosnowiec), collected fossil vertebrates (Budziszewska-Karwowska et al. 2010 ) from the Marciszów near Zawiercie, south-western Poland (Fig. 1) . Here we describe an isolated teeth and fragments of postcranial bones of a large predator archosaur collected at this site, which adds new facts to the discussion about the composition of the Keuper tetrapod faunas of Europe and Poland.
Two teeth, a dorsal vertebra, a fragment of a humerus, a fragment of a femur, part of an ischium shaft, and a fragmentary pubic "boot" were identified from the collected bone material as belonging to Smok sp. (Figs. 2-4 ). Preliminary comparisons of the femur and dorsal vertebrae of S. wawelski with the new fossil remains from Marciszów reveal that the two taxa are very similar and perhaps even represent the same species (Niedźwiedzki and BudziszewskaKarwowska 2015) . It is the second record of this genus in Poland and according to first author (GN) of this report (see Niedźwiedzki et al. 2014) , the Smok bone-bearing level (Lisowice and Marciszów sites) postdates all other vertebrate discoveries from the Upper Triassic of Poland (e.g., Poręba, Krasiejów, and Woźniki vertebrate faunas). The second author (EBK) follows the stratigraphical concept of Szulc et al. (2015; compare Szulc et al. 2006; BudziszewskaKarwowska et al. 2010) , i.e., that the Marciszów locality correlates with Lipie Śląskie, Poręba, and Woźniki sites, as an element of mid-Norian Lisowice bone-bearing level.
A recently published results (Sulej et al. 2018 , in press) suggest strong similarity of the Woźniki site fauna to that from the Krasiejów site (see Dzik and Sulej 2007, 2016) assigned to the early Adamanian (late Carnian in age) land-vertebrate faunachron (Lucas 2010 (Lucas , 2015 of a spinicaudatan (Laxitextella), a capitosaur (Cyclotosaurus sp.), a diapsids Ozimek sp., a silesaurid dinosauriform, single-rooted postcanine teeth of a non-mammaliaform eucynodont, rich phytosaur remains (Phytosauria indet.), and the lack of more advanced dinosaurian taxa, which are present in the middle-late Norian/earliest Rhaetian of Poland (see Dzik et al. 2008; Sulej et al. 2012; Niedźwiedzki et al. 2012 Niedźwiedzki et al. , 2014 Skawiński et al. 2017) . The discovery of Smok remains at Marciszów is also significant because it is the second example of the co-occurrence of this genus with a large and tooth-less dicynodont and a unique record of gnawed bones (BudziszewskaKarwowska et al. 2010; Niedźwiedzki et al. 2011 Niedźwiedzki et al. , 2012 .
The Marciszów site is relatively rich in fossils, with variegated terrestrial strata that preserve microbial structures , plant remains (palynomorphs, charcoal and wood remains; Fijałkowska-Mader et al. 2015; Kubik et al. 2015; Philippe et al. 2015) , invertebrates (freshwater bivalves; Skawina and Dzik 2011; ostracods and conchostracans; GN personal observations), vertebrate remains including sharks, actinopterygians, dipnoan fish, large dicynodonts (Budziszewska-Karwowska et al. 2010; Szulc et al. 2015 ; GN personal observations) and tetrapod trace fossils (Sadlok and Wawrzyniak 2013) . This site is especially interesting because it yields a biota which is very similar to that described from the Lipie Śląskie clay-pit at Lisowice (Dzik et al. 2008; Niedźwiedzki et al. 2011 Niedźwiedzki et al. , 2012 Niedźwiedzki 2013; Pieńkowski et al. 2014; Tałanda et al. 2017 ) and shows a mixture of two different environments (terrestrial and aquatic). Together with the large collection from an exceptionally fossil-rich locality at Lisowice, the Marciszów fossil collection stands out as one of the most important from the Polish Upper Triassic because it contains a unique record of the tetrapod megafauna which is still unknown in other parts of the Keuper strata of the Germanic Basin (Dzik et al. 2008) .
The present paper is the first documentation of the small collection of the large archosaur fossils collected from the site and supplements the data on the Upper Triassic tetrapod faunas from southern Poland. The purpose of this paper is to describe the new Smok material, which is clearly distinct from all known Triassic archosaurs. Due to the fragmentary condition of some bones, we focus the description mainly on the dorsal vertebra and the partially preserved femur. As this is a fragmentary and isolated material, we do not extensively discuss the phylogenetic position of the genus Smok here. This task will be the subject of the senior author's monographic paper.
Geological background
The studied material comes from a construction site of a city dump at Marciszów in the western district of the Zawiercie town (Fig. 1A , C, D) and was collected on fieldworks carried out during 2009-2012. This locality was originally identified as a fossiliferous site with palustrine, fluvial and pedogenic facies of the so-called Woźniki Limestone in earlier geological investigations of the area (see Szulc et al. 2006; Szulc and Becker 2007) . A recently redefined as the Woźniki (Limestone) Member and Patoka (Marly Mudstone-Sandstone) Member of the Grabowa Variegated Mudstone-Carbonate Formation (see Szulc et al. 2015) . Additional information on the geology and fossil content of this locality has been published in several previous papers (Budziszewska-Karwowska et al. 2010; Skawina and Dzik 2011; Sadlok and Wawrzyniak 2013) .
The Marciszów site is located in the easternmost part of the Upper Silesian basin, close to the margin of the Kraków-Częstochowa Upland with extensive outcrops of Middle and Upper Jurassic rocks (Fig. 1A) . The subsurface Upper Triassic deposits in the Upper Silesia constitute a belt that spreads out between the cities of Olkusz to the east and Opole to the west (Szulc and Becker 2007) . Numerous Upper Triassic sites with well-preserved vertebrate fossils were discovered in this part of the country (for review see Sulej et al. 2011a Sulej et al. , b, 2012 ) and a few new occurrences are currently being investigated. These deposits are relatively rich in fossils and the first discoveries from the Upper Silesia dates from the nineteenth century (see Roemer 1870). According to Szulc et al. (2006 Szulc et al. ( , 2015 , the Upper Triassic clastic and carbonate deposits exposed in the Zawiercie area represent the middle Norian as indicated by palynologic Corollina meyeriana IVb Subzone (Fijałkowska-Mader et al. 2015) and some basic lithostratigraphical correlation. These deposits are succeeding in some areas, in most cases discordantly, by the uppermost Triassic or Lower Jurassic continental clastic deposits.
The section that is temporarily exposed in Marciszów shows different facies types associated with terrestrial, and in some cases, typical freshwater environments. Three basic facies types have been recognized in the section (Szulc et al. 2006) . The best exposed in this profile are fluvial facies represented by fine-grained clastics, mainly grey or greenish and red mudstone along with siltstone (Fig. 1B) . In some horizons they show a record of postdepositional pedogenic processes. Some of the beds have an erosional lower bounding surface and contain poorly sorted conglomeratic material with oncoids, plant fragments (wood), charcoal accumulations, bivalves, and isolated vertebrate bones and teeth. These erosional bounded layers are crucial for bone burial and preservation at Marciszów (Budziszewska-Karwowska et al. 2010; Szulc et al. 2015 ). However, the major part of the bone fossils collected at Lisowice come from fine-grained mudstone and siltstone (see Dzik et al. 2008) .
Some carbonate concretions from Marciszów often contain rich plant remains, vertebrate fossils, as well as miospores (e.g., Corollina meyeriana, Ovalipolis ovalis, Brachysaccus neomundanus, Enzonalasporites sp.; see Sadlok and Wawrzy niak 2013), which are well-known palynomorphotypes of the Polish Upper Triassic (see Orłow ska-Zwolińska 1985; Fijałkowska-Mader et al. 2015) . Unfortunately, the palyno-morph assemblage recognized at this locality has not yet been studied in detail and palynologic analysis was based only on a single sample (Szulc et al. 2006) . This leads to difficulties in understanding the rallies between sites and correlation between bone-bearing intervals.
The section in Marciszów, also comprises playa deposits with evaporites in the lowermost part and mudstone, siltstone with rhizoliths and layers with stromatolites, conglomerate in the middle and upper parts (Szulc et al. 2006 (Szulc et al. : fig. 5, 2015 fig. 14) . The middle and upper parts of the section are probably the equivalents age to the fossil-bearing levels recognized in the carbonaceous grey mudstone and siltstone exposed in the upper part of the section of Lipie Śląskie clay-pit at Lisowice (Dzik et al. 2008; Niedźwiedzki et al. 2012) . A recent dating of a single zircon grain, recovered from the sandstone bed positioned below the upper fossil-bearing interval in Lisowice, yielded an absolute age of 211±3 Ma (Kowal-Linka et al. 2018) . This means that the upper bone-bearing interval with a large dicynodont and S. wawelski bones must be younger than the zircon grain. This provides a maximum deposition age of the layers in which it was found. The boundary between the Norian and Rhaetian stages is currently defined at the age of ~208.5 Ma (Cohen et al. 2013 (Cohen et al. , updated online version 2018 ; the zircon date thus indicates no older than late Norian age for the Lisowice type of fauna from Silesia.
The section at Marciszów site comprises two discrete conglomerate horizons (Fig. 1B) that could have yielded the described material (Szulc et al. 2006 BudziszewskaKarwowska et al. 2010; Sadlok and Wawrzyniak 2013) . The conglomerate fragments from the rock pile contain the remains of microbial structures (oncoids), charcoal, plants (wood and leaves), freshwater bivalves (Szulc et al. 2006; Skawina and Dzik 2011) , vertebrate bones (BudziszewskaKarwowska et al. 2010; Szulc et al. 2015) and preserved tetrapod traces (Sadlok and Wawrzyniak 2013) . The condition (e.g., colour, pyrite mineralization, and character of infillings) of all studied bones indicates that these come from a very similar taphonomical environment and probably represent material from the same bone accumulation or layer. Bones show some sings of abrasion and they contain also characteristic fractures (mineralized cracks or deformations). This indicates that they were transported, abraded, and probably exposed above sediment before the final burial and fossilization. Associated with isolated teeth (WNoZ/S/7/192 and 198) are fragments of host rocks that suggest poorly sorted conglomeratic layers as the source of the bones and suggest a rather high energy depositional environment for the bone-bearing deposits.
Material and methods
All specimens described here were found isolated and have been located ex situ on an old pile of post-exploitation mixed sediment, which had been accumulated during 2007-2009. Unfortunately, at present there is not a single easily accessible outcrop at Marciszów, where these bone-bearing strata are exposed and there is no suitable exposure for additional stratigraphical or taphonomical studies (Sadlok and Wawrzyniak 2013) . The first bone assigned to Smok sp., a fragment of a femur (WNoZ/S/7/160), was discovered in 2009 and the other elements were collected during fieldworks in 2011 (a mid-shaft of the humerus, WNoZ/S/7/163; a middle part of the left ischium shaft, WNoZ/S/7/168; a distal part of the right pubis, a fragmentary pubic "boot", WNoZ/S/7/170) and 2012 (isolated teeth, WNoZ/S/7/192 and WNoZ/S/7/198; a mid-dorsal vertebra, WNoZ/S/7/199). Material.-Two isolated teeth (WNoZ/S/7/192 and 198); dorsal vertebra (WNoZ/S/7/199); fragment of a humerus (WNoZ/S/7/163); fragment of the femur (WNoZ/S/7/160); fragment of a pubic "boot"(WNoZ/S/7/170); fragment of an ischium shaft (WNoZ/S/7/163).
Institutional

Description.-Teeth:
A nearly complete tooth (45 mm in length, WNoZ/S/7/198; Fig. 2A ) and a broken tooth (34 mm in length, WNoZ/S/7/192; Fig. 2B ) were collected in two different locations on the Marciszów rock pile but are preserved in very similar conglomeratic and calcite-pyrite mineralized mudstone. Both tooth crowns are distally curved and have some transversal enamel wrinkles (see Brusatte et al. 2007; Niedźwiedzki 2013) , which sweep dorsoventrally from the serrations on the distal margins of the labial and lingual surfaces. They are robust and similar in form to the teeth of other Triassic archosaurs, such as large pseudosuchians (e.g., Batrachotomus kupferzellensis, Postosuchus kirkpatricki), as well as theropod dinosaurs (e.g., Megalosaurus buck landi, Allosaurus fragilis, Carcharodontosaurus saharicus) from the Jurassic and Cretaceous (Brusatte et al. 2007; Niedźwiedzki 2013 ). The tooth WNoZ/S/7/192 is round or oval-shaped in cross-section at its base but the apical portion is clearly flattened. The broken tooth WNoZ/S/7/198 is elongated, slightly posteriorly recurved, similarly serrated on both sides, and slightly laterally compressed in the upper part of the crown. The pattern and size of the serrations in WNoZ/S/7/192 and 198 are usually very similar to the premaxillary, maxillary, and dentary teeth of Smok wawelski. Both teeth from Marciszów show serrations on the anterior and posterior carinae. The denticle density of these teeth averages 12 (WNoZ/S/7/198) to 13 (WNoZ/S/7/192) denticles per 5 mm and is comparable to S. wawelski (14-20 per 5 mm), but is clearly somewhat lower (Niedźwiedzki 2013) .
Dorsal vertebrae: The nearly complete vertebra (WNoZ/ S/7/199; Fig. 2D ) shows a amphicoelous centrum with wellfused neural arch and well-defined vertebral laminae. The WNoZ/S/7/199 exhibits the typical morphology of an archosaur dorsal vertebra (= size of zygapophyses, presence of the vertebral laminae and hyposphene-hypantrum intervertebral articulations). There are shallow fossae on the centrum on both the left and right lateral sides. The neural arch is extensively penetrated by deep cavities. The neural spine is broken off near its base. The centrum is as wide as tall, with oval-shaped articular surfaces. There is no ridge on the midline on the ventral surface of the trunk vertebra. Both of the diapophyses are broken off at their bases. The neural arch is fused to the centrum but there is evidence of where a neurocentral suture was, which is slightly raised in some areas. WNoZ/S/7/199 has distinct laminae between the prezygapophyses, postzygapophyses and diapophyses. On the lateral sides, the specimen has: (i) anterior centrodiapophyseal lamina, which connect the diapophyses with the the neurocentral junction; (ii) posterior centrodiapophyseal laminae, which connect the diapophyses with the posterior portion of the neurocentral junction.
The zygadiapophyseal laminae are laterally thick and pronounced and connect the diapophyses and lateral edge. ski from Lisowice, cervical and anterior dorsal vertebrae were identified by the presence of the parapophyses on the anterior rim of the centrum, whereas the parapophyses of trunk vertebrae are only present on the neural arch (see Niedźwiedzki 2013) .
Shaft of the humerus:
One fragment of a humerus, specimen WNoZ/S/7/163, was collected (Fig. 2C) . The preserved part of the shaft is relatively long and has an approximately oval transverse section with distal ends. The shaft is longitudinally straight and has thin-wall, about 2-3 mm thick. The described shaft is similar in size and shape to that observed from humerus of Smok wawelski (see Niedźwiedzki 2013) .
Fragment of femur:
The preserved proximal fragment of the right femur, specimen WNoZ/S/7/160 (Fig. 3A) , shows clear similarities to the S. wawelski femoral bones collected from Lisowice Niedźwiedzki 2013) . The proximal part of S. wawelski femur is massive, but with a slender shaft. Similarly, to S. wawelski femur, WNoZ/S/7/160 shows rather an indistinct neck separating the shaft and head. The cranial surface of the preserved part of bone, bears a mound-like muscle attachment, which is in the position of the anterior (= lesser) trochanter of many archosaurs (Ornithosuchidae and Dinosauriformes) (see Hutchinson 2001; Nesbitt 2011) . There is also a discrete trochanteric shelf (= anterior trochanteric shelf) and scar linking originally the anterior trochanter with a ridge-like fourth trochanter, both structures are probably homologous with that of dinosauromorphs (see Novas 1992) . The trochanteric shelf and scar extends caudally from the anterior trochanter, through the lateral surface of the femur. The same condition was observed on femur of S. wawelski (see Fig. 3B ; Niedźwiedzki 2013).
Fragmentary pubic "boot": Although not complete, the preserved fragment of a pubic "boot", specimen WNoZ/S/ 7/170 (Fig. 4A) suggest that the distal part of pubis was relatively robust, but narrow, and laterally terminated by a large pubic "boot". The shape and medial surface of the specimen WNoZ/S/7/170 suggests that conjoined pubes formed a long median symphysis. The ventral surface of the pubic "boot" is rugose and elongated in distal view. In the craniomedial region of the "boot" there is a distinct depression (= bevelled area) which is limited on the lateral surface of the bone by low ridge. This beveled area can be clearly observed in lateral and medial views (Fig. 4A 1 , A 2 ) . On the medial surface of the "boot" there is a shallow basin. This specimen (WNoZ/S/7/170) shows similarities to S. wawelski pubic "boot" (Fig. 4D, E) collected from the Smok level at Lisowice (Niedźwiedzki 2013) .
Part of the ischium shaft: The collected fragment of an ischium shaft (Fig. 4B) , specimen WNoZ/S/7/163, is lenticular in cross section and the preserved fragment is clearly straight in lateral view. In this respect, it resembles that of S. wawelski ( Fig. 4C ; see Niedźwiedzki 2013) . The shaft of the ischium of S. wawelski being essentially rod-like in its mid and distal part, lenticular in cross section, clearly differs from the more plate-like ischia of "rauisuchians" (e.g., Batrachotomus kupferzellensis, Postosuchus kirkpatricki) and resembles the condition seen in basal dinosaurs (e.g., Herrerasaurus ischigualastensis).
Concluding remarks
The described isolated teeth and bone fragments were found at the same accumulation of rock material, where large bone (e.g., dicynodont bones) or bone fragments are generally very rare. Their sizes indicate that they belonged to individuals of similar size or even belong to the same individual. The collected skeletal elements include two teeth, a fragment of a humerus shaft, a fragment of the proximal part of femur, a part of an ischium shaft, a fragmentary pubic "boot", and a nearly complete mid-dorsal vertebra. Overall, the preserved part of femur, the ischium shaft, and the mid-dorsal vertebra are from anatomical point of view very similar to that of Smok wawelski from Lisowice Niedźwiedzki 2013) . The most characteristic of these features are: (i) an indistinct neck separating the shaft and head of the femur, (ii) a mound-like anterior (= lesser) trochanter with trochanteric shelf, (iii) a rod-like ischium shaft (lenticular in cross section), (iv) a pubic "boot" with a distinct depression (= bevelled area), (v) a mid-dorsal vertebra with the shallow depressions (fossae) on centrum, (vi) a neural arch of the mid-dorsal with deep cavities and well developed laminae. Some more or less important differences are apparent in the anatomy of the mid-dorsal vertebra (Fig. 5) . The middorsal vertebrae of S. wawelski (e.g., ZPAL V.33/42) show an additional lamina, which is located just below postzygapophyses. There are also differences in shape and position and of zygapophyses in dorsal vertebrae of S. wawelski and Smok sp. (Fig. 5) .
Although at this stage a new occurrence of the genus Smok from Marciszów has been separated from S. wawelski on a species level, it is possible that further finds may reveal more informative and diagnostic characters shared by the two taxa. The incomplete and fragmentary condition of bones from Marciszów prevents a reliable description and comparison. Without additional findings (e.g., braincase or cranial elements) and more completely preserved bones, it is impossible to state if they represent the same species as S. wawelski. Some aspects of anatomy recognized in Smok sp. from Marciszów are clearly different to that observed in postcranial material from the paratype of S. wawelski Niedźwiedzki 2013) . They may also represent anatomical features related to intraspecific variation. However, we cannot disregard that the new material of Smok sp. from the Marciszów might represent a new species which is morphologically very close to S. wawelski. This suggests a lineage persisting through the Late Triassic, with changes occurring in the organization of dorsal vertebrae.
Given our current knowledge, Smok is the only large-bodied predatory archosaur known that roamed the alluvial plains of southwestern Poland during the Late Triassic. The new finds of Smok specimens in the Upper Triassic adds to the growing record of large predatory archosaur fossils recovered in the Keuper strata of Europe. Previously described remains of large predators from this region include neotheropods such as Liliensternus liliensterni and "rauisuchians" like Batrachotomus kupferzellensis, Polonosuchus silesiacus, and Teratosaurus suevicus, but all these archosaurs were much smaller than Smok from Lisowice and Marciszów . On the basis of these discoveries, the genus Smok would have a wider palaeogeographic distribution across the Late Triassic biota of southern Poland.
New material of Smok sp. is consistent with placement of the Smok genus within the Archosauria incertae sedis. Additional material from Marciszów and a detailed description of the type material of S. wawelski from Lisowice (Niedźwiedzki 2013) , as well as a more comprehensive analysis of its anatomical characters (on-going study), will help with diagnosis of the possible new species of Smok sp. discovered at Marciszów. So, the need for extensive sampling is required in order to recover more complete remains, which would provide a better understanding of the Marciszów occurrence. 
